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(54) BATTERY PACK

(57)  Disclosed is a battery pack comprising: a plural-
ity of battery cells, each including an upper surface FIG. 1
through which a pair of electrode terminals are protruded,
a lower surface facing the upper surface, and a pair of
long side surfaces and a pair of short side surfaces
among surfaces connecting the upper surface and the
lower surface, the long side surfaces having a relatively
large area, and the short side surfaces having a relatively
small area; and a cell frame that receives the battery
cells, exposes the upper surfaces of the battery cells,
and includes side plates for supporting the short side
surfaces of the plurality of battery cells and end plates
positioned at opposite ends to support the long side sur-
faces of the battery cells, wherein the end plates include
protrusions protruding in a direction opposite to a direc-
tion in which the end plates faces long side surfaces of
the battery cells at the opposite ends; and a recess lo-
cated between the protrusions, depressed in a direction
of long side surfaces of the battery cells, and providing
an extra space for swelling.
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Description
[Technical Field]

[0001] The presentinvention relates to a battery pack.

[Background Art]

[0002] In general, unlike a primary battery that cannot
be charged, a secondary battery can be charged and
discharged. A low-capacity secondary battery packaged
in the form of a pack comprised of one single cell is used
as the power source for various portable small-sized
electronic devices, such as mobile phones, camcorders,
and so on. A high-capacity secondary battery in which
several tens of cells are connected in a battery pack is
used as the power source for motor drives, such as those
in electric bicycles, electric scooters, hybrid vehicles, or
electric vehicles.

[0003] Small-sized mobile devices, such as cellular
phones, can be operated for a predetermined period of
time using the output and capacity of a single battery,
However, when a long time operation or a high power
operation is required, like in an electric vehicle or a hybrid
vehicle, use of a battery pack or a battery module is pre-
ferred from the view point of output or capacity, and an
output voltage or current can be increased by increasing
the number of battery cells included in the battery pack.
Here, the battery pack requires a connection structure
for forming an assembly by structurally combining a plu-
rality of battery cells.

[Technical Problems to be Solved]

[0004] The presentinvention provides a battery pack,
which does not affect the overall outline dimension of a
battery pack module even if the battery pack is inflated
due to swelling in the course of assembling two or more
battery cells to form the battery module.

[Technical Solutions]

[0005] In accordance with an aspect of the present in-
vention, the above and other objects can be accom-
plished by providing a battery pack including a plurality
of battery cells, each including an upper surface through
which a pair of electrode terminals are protruded, a lower
surface facing the upper surface, and a pair of long side
surfaces and a pair of shortside surfaces among surfaces
connecting the upper surface and the lower surface, the
long side surfaces having a relatively large area, and the
short side surfaces having a relatively small area, and a
cell frame that receives the battery cells, exposes the
upper surfaces of the battery cells, and includes side
plates for supporting the short side surfaces of the plu-
rality of battery cells and end plates positioned at opposite
ends to support the long side surfaces of the battery cells,
wherein the end plates include protrusions protruding in
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adirection opposite to a direction in which the end plates
face long side surfaces of the battery cells at the opposite
ends, and a recess located between the protrusions, de-
pressed in a direction of long side surfaces of the battery
cells, and providing an extra space for swelling.

[0006] The end plates may include cylindrical supports
located in the protrusions to fixedly support the battery
pack to an external device, and the supports may have
cut portions located near to the battery cells to have
planes parallel with the long side surfaces of the battery
cells.

[0007] Alternatively, the recess of the end plates may
include several embossed creases located in the same
direction, and a distance between each of the long side
surfaces of the battery pack and the outermost one of
the embossed creases is smaller than a distance be-
tween each of the long side surfaces of the battery pack
and each of the protrusions.

[0008] Preferably, the protrusions of the end plates
may include extending parts located to extend toward
the side plates, the extending parts overlapping with re-
gions of the side plates. In addition, the extending parts
of the end plates and the regions overlapping with the
side plates may be located at exterior sides of the battery
cells.

[0009] The battery cells may be prismatic secondary
batteries, and each of the battery cells may be provided
by winding an electrode assembly including a first elec-
trode plate, a second electrode plate and a separator
positioned between the first electrode plate and the sec-
ond electrode plate.

[0010] Preferably, the cell frame may accommodate
the battery cells such that lower surfaces of the battery
cells face a bottom side of the cell frame to upwardly
expose upper surfaces of the battery cells, short side
surfaces of the battery cells face side plates of the cell
frame, and long side surfaces of the outermost one
among the battery cells face the end plates of the cell
frame. In addition, the cell frame may include a plurality
of internal partitions for independently accommodating
the battery cells.

[Advantageous Effects]

[0011] Asdescribed above, inthe battery pack accord-
ing to an embodiment of the present invention, since in-
creased volumes of battery cells swollen when the bat-
tery cells are inflated due to swelling can be absorbed in
arecess located in end plates of a cell frame, there is no
change in the overall outline dimension of the battery
pack.

[Brief Description of Drawings]
[0012]

FIG. 1 is a perspective view of a battery pack ac-
cording to an embodiment of the present invention.
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FIGS. 2A, 2B and 2C are a perspective view, a cross-
sectional view and an exploded perspective view of
acellinthe battery pack according to an embodiment
of the present invention.

FIG. 3 is a cross-sectional view of end plates of the
battery pack according to an embodiment of the
present invention.

FIG. 4 is a cross-sectional view of end plates of the
battery pack according to another embodiment of
the present invention.

FIG. 5 is an enlarged cross-sectional view of a por-
tion around a protrusion of the battery pack accord-
ing to an embodiment of the present invention.
FIG. 6 illustrates views for comparison of swelling
phenomena occurring to the battery pack according
to an embodiment of the present invention and a
conventional battery pack.

FIG. 7 is an exploded perspective view of a cell in
the battery pack according to another embodiment
of the present invention.

[Best Mode for Carrying Out the Invention]

[0013] Hereinafter, a preferred embodiment of the
present invention will be described in detail.

[0014] Various embodiments of the present invention
may be embodied in many different forms and should not
be construed as being limited to the example embodi-
ments set forth herein. Rather, these example embodi-
ments of the disclosure are provided so that this disclo-
sure will be thorough and complete and will convey in-
ventive concepts of the disclosure to those skilled in the
art.

[0015] In the accompanying drawings, sizes or thick-
nesses of various components are exaggerated for brev-
ity and clarity. Like numbers refer to like elements
throughout. As used herein, the term "and/or" includes
any and all combinations of one or more of the associated
listed items. In addition, it will be understood that when
an element A is referred to as being "connected to" an
element B, the element A can be directly connected to
the element B or an intervening element C may be
present and the element A and the element B are indi-
rectly connected to each other.

[0016] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the disclosure. As used herein,
the singular forms are intended to include the plural forms
as well, unless the context clearly indicates otherwise. It
will be further understood that the terms "comprise or
include" and/or "comprising or including," when used in
this specification, specify the presence of stated features,
numbers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of
one or more other features, numbers, steps, operations,
elements, components, and/or groups thereof.

[0017] It will be understood that, although the terms
first, second, etc. may be used herein to describe various
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members, elements, regions, layers and/or sections,
these members, elements, regions, layers and/or sec-
tions should not be limited by these terms. These terms
are only used to distinguish one member, element, re-
gion, layer and/or section from another. Thus, for exam-
ple, a first member, a first element, a first region, a first
layer and/or a first section discussed below could be
termed a second member, a second element, a second
region, a second layer and/or a second section without
departing from the teachings of the present disclosure.

[0018] Spatially relative terms, such as "below," "be-
neath," "lower," "above," "upper," and the like, may be
used herein for ease of description to describe one ele-
ment or feature’s relationship to another element(s) or
feature(s) as illustratedin the figures. It willbe understood
that the spatially relative terms are intended to encom-
pass different orientations of the device in use or opera-
tion in addition to the orientation depicted in the figures.
For example, if the device in the figures is turned over,
elements described as "below" or "beneath" other ele-
ments or features would then be oriented "on" or "above"
the other elements or features. Thus, the exemplary term
"below" can encompass both an orientation of above and
below.

[0019] FIG. 1 is a perspective view of a battery pack
according to an embodiment of the present invention.
FIGS. 2A, 2B and 2C are a perspective view, a cross-
sectional view and an exploded perspective view of a cell
in the battery pack according to an embodiment of the
presentinvention. FIG. 3 is a cross-sectional view of end
plates of the battery pack according to an embodiment
of the present invention. FIG. 4 is a cross-sectional view
of end plates of the battery pack according to another
embodiment of the present invention. FIG. 5 is an en-
larged cross-sectional view of a portion around a protru-
sion of the battery pack according to an embodiment of
the present invention. FIG. 6 illustrates views for com-
parison of swelling phenomena occurring to the battery
pack according to an embodiment of the present inven-
tion and a conventional battery pack.

[0020] Only a first half of the battery pack is shown in
FIG. 1. Thatis to say, a cell frame configuration according
to an embodiment of the present invention can be applied
to not only to the first half of the battery pack but also to
a second half of the battery pack.

[0021] Referring to FIGS. 1 to 6, the battery pack ac-
cording to an embodiment of the present invention in-
cludes a plurality of battery cells 100 and a cell frame
200 around the plurality of battery cells 100.

[0022] The battery cells 100 may include a case 110
and an electrode assembly 120 accommodated in the
case 110. While the illustrated battery cells 100 are pris-
matic batteries, aspects of the present invention are not
limited thereto. In some cases, pouch-type batteries may
be used as the battery cells 100. Thatis to say, the battery
cells 100 disclosed herein are just provided by way of
example for a better understanding of the present inven-
tion, and the present invention does not limit the battery
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cell structure to that disclosed herein.

[0023] As illustrated in FIGS. 2A to 2C, each of the
battery cells 100 may include a case 110, an electrode
assembly 120, a cap plate 130, a first terminal 140 and
a second terminal 150.

[0024] Thecase 110includes a conductive metal, such
as aluminum, an aluminum alloy or nickel plated steel,
and has a substantially hexahedral shape to have a hol-
low opening to allow the electrode assembly 120 to be
inserted and placed. Since the case 110 and the cap
plate 130 coupled to each other is illustrated in FIG. 2B,
the opening is not shown. However, the opening is a por-
tion of a top portion of the case 110, which is substantially
opened. Meanwhile, an interior surface of the case 110
is insulated so that the case 110 is insulated from the
electrode assembly 120. Here, the case 110 may also
be referred to as a can in some cases.

[0025] In addition, the case 110 includes first and sec-
ond long side surfaces 111 and 112 facing each other
and spaced a predetermined distance apart from each
other while, first and second short side surfaces 113 and
114 facing each other, spaced a predetermined distance
apart from each other and connected to the first and sec-
ond long side surfaces 111 and 112, a lower surface 115
connecting the first and second long side surfaces 111
and 112 to the first and second short side surfaces 113
and 114 at a bottom portion, and an upper surface 130
connecting the first and second long side surfaces 111
and 112 to the first and second short side surfaces 113
and 114 at a top portion. Here, the upper surface 130
may substantially correspond to the upper surface of the
cap plate 130, which will later be described.

[0026] The electrode assembly 120 is provided by
winding or laminating a stack of a first electrode plate
121, a separator 122, and a second electrode plate 123,
which includes thin plate or layers. Here, the first elec-
trode plate 121 may serve as a positive electrode and
the second electrode plate 123 may serve as a negative
electrode, or vice versa.

[0027] Thefirstelectrode plate 121 includes a first cur-
rent collector plate 121a including a metal foil or mesh
made of aluminum or an aluminum alloy, a first coating
portion 121b provided by coating a first electrical active
material, such as a transition metal oxide, on the first
current collector plate 121a, a first non-coating portion
(afirst uncoated portion) 121c that is not coated with the
first electrical active material, and a first current collector
tab 121d extending outwardly (upwardly) from the first
non-coating portion 121c and electrically connected to
the first terminal 140. Here, the first current collector tab
121d becomes a path of current between the first elec-
trode plate 121 and the first terminal 140.

[0028] The second electrode plate 123 includes a sec-
ond current collector plate 123a including a metal foil or
mesh made of copper, a copper alloy, nickel or a nickel
alloy, a second coating portion 123b provided by coating
a second electrical active material, such as graphite or
carbon, on the second current collector plate 123a, a
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second non-coating portion (a second uncoated portion)
123c that is not coated with the second electrical active
material, and a second current collector tab 123d extend-
ing outwardly (upwardly) from the second non-coating
portion 131c and electrically connected to the second
terminal 150. Here, the second current collector tab 123d
becomes a path of current between the second electrode
plate 123 and the second terminal 150.

[0029] The separator 122 may be positioned between
the first electrode plate 121 and the second electrode
plate 123 to prevent an electrical short from occurring
therebetween, and allows lithium ions to move. In addi-
tion, the separator 122 may include polyethylene, poly-
propylene, or a composite film of polyethylene and poly-
propylene, but the present invention does not limit the
material of the separator 122 to those disclosed herein.
[0030] Meanwhile, a winding axis of the electrode as-
sembly 120 is located to be substantially parallel or hor-
izontal with terminal axes of the firstand second terminals
140 and 150. Here, the winding axis and the terminal
axes may mean axes located in vertical directions, as
shown in FIGS. 2B and 2C. It will be understood that
when the winding axis and terminal axes are referred to
as being substantially parallel or horizontal with each oth-
er, the winding axis and terminal axes may not meet each
other even if they are extended long, or may meet each
other when they are extended extremely long.

[0031] Inaddition, as described above, the first current
collector tab 121d is positioned between the electrode
assembly 120 and the first terminal 140, and the second
current collector tab 123d is positioned between the elec-
trode assembly 120 and the second terminal 150. That
is to say, the first current collector tab 121d is extended
from a top end of the electrode assembly 120 to the first
terminal 140 to then be connected or welded. In addition,
the second current collector tab 123d is extended from
the top end of the electrode assembly 120 to the second
terminal 150 to then be connected or welded.

[0032] As described above, the first current collector
tab 121d may be the first non-coating portion 121c of the
first electrode plate 121, which is not coated with the first
active material, or a separate member connected to the
first non-coating portion 121c. Here, a material of the
separate member may be one selected from the group
consisting of aluminum, an aluminum alloy, nickel, a nick-
el alloy, copper, a copper alloy, and equivalents thereof.
[0033] In addition, the second current collector tab
123d may be the second non-coating portion 123c of the
second electrode plate 123, which is not coated with the
second active material, or a separate member connected
to the second non-coating portion 123c. Here, a material
of the separate member may be one selected from the
group consisting of nickel, a nickel alloy, copper, a copper
alloy, aluminum, an aluminum alloy, and equivalents
thereof.

[0034] As described above, since the winding axis of
the electrode assembly 120 is located to be substantially
parallel or horizontal with the terminal axes of the first
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and second terminals 140 and 150, a direction in which
an electrolyte is injected may also be substantially par-
allel or horizontal with the winding axis. Therefore, the
electrode assembly 120 may demonstrate excellent elec-
trolyte wettability during electrolyte injection, and internal
gases of the electrode assembly 120 may rapidly move
toward a safety vent 136, thereby allowing the safety vent
136 to operate quickly.

[0035] In addition, since the first and second current
collector tabs 121d and 123d (non-coating portions or
separate members) of the electrode assembly 120 are
directly electrically connected to the first and second ter-
minals 140 and 150, respectively, to shorten electrical
paths, internal resistance of each of the battery cells 100
can be reduced and the number of components can also
be reduced.

[0036] The electrode assembly 120 can be accommo-
dated in the case 110 with an electrolyte. The electrolyte
may include a lithium salt, such as, LiPFg or LiBF,, dis-
solved in anorganic solvent, suchasEC, PC, DEC, EMC,
or DMC. In addition, the electrolyte may be in a liquid,
solid or gel phase.

[0037] The cap plate 130 is substantially shaped of a
rectangle having a length (equal to a length of each of
long side surfaces 131) and a width (equal to a width of
each of short side surfaces 132, and is coupled to the
case 110. That is to say, the cap plate 130 seals the
opening of the case 110 and may be located using the
same material with the case 110. The cap plate 130 may
be coupled to the case 110 by, for example, laser and/or
ultrasonic welding. Here, the cap plate 130 may also be
referred to as a cap assembly in some cases.

[0038] The cap plate 130 includes a plug 134 closing
an electrolyte injection hole 133 and a safety vent 136
closing a vent hole 135. In addition, the safety vent 136
may further include a notch 136a configured to be easily
opened at a preset pressure.

[0039] In addition, the cap plate 130 further includes a
fuse part 137 electrically connected to the first current
collector tab 121d of the electrode assembly 120, and a
terminalfixing part 138 constraining the firstterminal 140.
That is to say, the cap plate 130 includes at least one
(e.g., two in the illustrated embodiment) fuse part 137
downwardly extending a predetermined length and pro-
truding from the cap plate 130, and atleast one (e.g., two
in the illustrated embodiment) terminal fixing part 138
upwardly extending a predetermined length and protrud-
ing from the cap plate 130.

[0040] Here, the fuse parts 137 are located at opposite
sides in a widthwise direction of the cap plate 130 (i.e.,
in a y-y direction), and the terminal fixing parts 138 are
located at opposite sides in a lengthwise direction of the
cap plate 130 (i.e., in an x-x direction), respectively.
[0041] The first terminal 140 includes a first terminal
plate 141 positioned on the upper surface of the cap plate
130, a first insulation plate 142 positioned on a lower
surface of the cap plate 130, and a first current collector
plate 143 positioned on a lower surface of the first insu-
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lation plate 142.

[0042] The first terminal plate 141 is shaped of a sub-
stantially solid hexahedron and is fixed to the upper sur-
face of the cap plate 130 through the terminal fixing part
138. To this end, the terminal fixing parts 138 are located
at opposite sides of the first terminal plate 141, for ex-
ample, in the lengthwise direction of the cap plate 130
(i.e., in the x-x direction) to constrain left and right side
surfaces of the first terminal plate 141. In addition, the
terminal fixing part 138 is laser or ultrasonic welded to
the first terminal plate 141, thereby fixing the terminal
fixing part 138 and the first terminal plate 141 to each
other.

[0043] The firstinsulation plate 142 has a substantially
hexahedral shape and is coupled to the fuse parts 137
downwardly extending and/or protruding from the lower
surface of the cap plate 130. To this end, fuse penetration
holes 142a are located in the first insulation plate 142.
That s to say, the fuse parts 137 are located in the width-
wise direction of the cap plate 130 (that is, in the y-y
direction), and the fuse penetration holes 142a are locat-
ed atlocations ofthe firstinsulation plate 142 correspond-
ing to the fuse parts 137. The fuse parts 137 are coupled
to the fuse penetration holes 142a. Here, fuse penetra-
tion cutting grooves, instead of the fuse penetration holes
142a, may be located.

[0044] The first current collector plate 143 has a sub-
stantially hexahedral shape and is coupled to the fuse
parts 137. To this end, fuse penetration holes 143a are
located in the first current collector plate 143 in the width-
wise direction of the cap plate 130 (i.e., in the y-y direc-
tion). The fuse parts 137 are fixed to the fuse penetration
holes 143a of the first current collector plate 143 by, for
example, welding, caulking or riveting while being cou-
pled to the fuse penetration holes 143a. Here, fuse pen-
etration cutting grooves, instead of the fuse penetration
holes 143a, may be located.

[0045] In addition, the first current collector tab 121d
extending from the electrode assembly 120 is connected
to the first current collector plate 143. That is to say, the
first current collector tab 121dis welded to the first current
collector plate 143 by laser or ultrasonic welding. Here,
since the first current collector plate 143 and the first cur-
rent collector tab 121d are both made of aluminum or an
aluminum alloy, they can be easily electrically/mechan-
ically connected to each other.

[0046] In this way, the first current collector tab 121d
of the electrode assembly 120, the cap plate 130 (includ-
ing the case 110) and the first terminal 140 may have the
same polarity. That is to say, since the first current col-
lector tab 121d of the electrode assembly 120, the first
current collector plate 143 of the first terminal 140, the
fuse parts 137 of the cap plate 130, the cap plate 130,
and the first terminal plate 141 of the first terminal 140
are all electrically connected to one another, they will
have the same polarity.

[0047] As described above, not only the cap plate 130
and the fuse parts 137 but also the first current collector
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plate 143 and the first terminal plate 141 may be made
of aluminum or an aluminum alloy.

[0048] When the battery pack 100 is externally short-
circuited, short-circuit current may flow from the electrode
assembly 120 through the first current collector tab 121d,
the first current collector plate 143 of the first terminal
140, the fuse parts 137 of the cap plate 130, the cap plate
130 and the first terminal plate 141 of the first terminal
140. Here, since the fuse parts 137 have relatively small
sectional areas, the fuse parts 137 located in the cap
plate 130 may be fused and broken, thereby securing
the safety of the battery pack 100. Moreover, since the
fuse parts 137 are mostly coupled to the fuse penetration
holes 142a of the first insulation plate 142 so as not to
be exposed, flame or arc generated when the fuse parts
137 are fused/broken may not affect exterior sides of the
first insulation plate 142. Therefore, even when the fuse
parts 137 are fused and broken, the internal space of the
battery pack 100 can be stably maintained.

[0049] In addition, when the battery pack 100 is over-
charged, overcharge current may be supplied to the elec-
trode assembly 120 through the first terminal plate 141
of the first terminal 140, the cap plate 130, the fuse parts
137 of the cap plate 130, the first current collector plate
143 and the first current collector tab 121d, so that the
fuse parts 137 located in the cap plate 130 are fused to
then be broken, thereby securing the safety of the battery
pack 100.

[0050] The second terminal 150 includes a second ter-
minal plate 151 positioned on the upper surface of the
cap plate 130, a second insulation plate 152 positioned
on the lower surface of the cap plate 130, a second cur-
rent collector plate 153 positioned on a lower surface of
the second insulation plate 152, and a current collection
pillar 154 penetrating the cap plate 130 from the second
current collector plate 153 to then be fixed to the second
terminal plate 151. In addition, the second terminal 150
includes a second terminal plate 151, a current collection
pillar 154, and an upper insulation plate 155 interposed
between the cap plate 130 and the second terminal 150.
Moreover, the second terminal 150 includes a second
current collector plate 153, a current collection pillar 154,
and a seal gasket 156 interposed between the cap plate
130 and the second terminal 150.

[0051] In practice, the second current collector plate
153 and the second current collection pillar 154 are in-
tegrally located, and the second current collector tab
123d is connected to the second current collector plate
153. Since the second current collector plate 153 and
the second current collection pillar 154 are made of cop-
peror a copper ally, the second current collector tab 123d
made of copper, a copper alloy, nickel or a nickel alloy,
may be easily electrically/mechanically connected to the
second current collector plate 153.

[0052] Thesecondterminalplate 151 isalso positioned
on the cap plate 130 and has a hole 151a. In addition,
the current collection pillar 154 is coupled to the hole
151a and then welded. A boundary region between the
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upwardly exposed current collection pillar 154 and the
second terminal plate 151 is fused to each other by sup-
plying, for example, laser beams, to the boundary region,
followed by cooling, thereby achieving welding.

[0053] Next, the cell frame 200 is located to cover the
upper surface 130, the lower surface 115, the first short
side surface 113 and the second short side surface 114
of the battery cells 100. Here, the battery cells 100 are
accommodated in the cell frame 200 while the upper sur-
face 130 is upwardly exposed.

[0054] That is to say, the cell frame 200 is configured
to cover and accommodate the lower surface 115, the
first short side surface 113 and the second short side
surface 114 of the battery pack. In detail, the cell frame
200 include a pair of side plates 201 for supporting the
first and second short side surfaces 113 and 114 of the
battery cells 100, and a pair of end plates 202 for sup-
porting the first and second long side surfaces 111 and
112 of the battery cells 100. Only a first half of the end
plates 202 is shown in FIG. 1.

[0055] ReferringtoFIG. 1, the lower surface 115 of the
battery cells 100 comes into contact with a lower surface
of the cell frame 200 and the upper surface thereof is
exposed to the outside through the opening of the cell
frame 200. Accordingly, the battery cells 100 can be eas-
ily and rapidly inserted into or extracted from the cell
frame 200. The end plates 202 of the cell frame 200 are
located to have substantially planar plate shapes and are
coupled to opposite sides of the side plates 201 of the
cell frame 200 to support the battery cells 100 at once.
The end plates 202 and the side plates 201 may be fas-
tened by, for example, welding, such as laser welding,
or bolt engagement, but aspects of the present invention
are not limited thereto.

[0056] In addition, as shown in FIG. 3, when viewed
from the top surface 130 of the battery cells 100, the end
plates 202 further include substantially pillar-shaped pro-
trusions 203 protruding in a direction opposite to a direc-
tion in which the end plates 202 face the long side sur-
faces 112 and 112 of the battery cells 100, that is, in an
outward direction of the cell frame 200. The protrusions
203 may have circular or rectangular sectional shapes.
As shown in FIG. 3, the protrusions 203 may be shaped
of rectangles such that first surfaces thereof facing the
battery cells 100 are opened. Alternatively, the protru-
sions 203 may have various sectional shapes in addition
to those disclosed herein.

[0057] In addition, the end plates 202 further include a
recess 204 located between the opposite protrusions 203
and depressed in a direction of the long side surfaces
111 and 112 of the battery cells 100. The recess 204 is
depressed toward the battery cells 100 in view of the
outermost surfaces of the protrusions 203, so that it has
aninverted U-shaped configuration as a whole, as shown
in FIG. 3. The recess 204 provides an extra space for
swelling of the battery cells 100.

[0058] Referring to FIG. 3, since the recess 204 is in-
wardly depressed a predetermined distance L1 from the
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outer surface of the battery pack, the battery cells 100
may have a swelling space corresponding to the distance
L1 in the direction of their long side surfaces. That is to
say, in the battery pack according to the embodiment of
the present invention, since there is a swelling space as
much as the distance L1 in the direction of the long side
surfaces of the battery cells 100, the outline dimension
of the battery pack module is not affected even if the
battery cells 100 are inflated due to swelling.

[0059] Referring to FIG. 5, the end plates 202 include
supports 205 centrally located at the protrusions 203 to
fix the battery pack to an external device.

[0060] The supports 205 may include bolts having
screws located at their lower portions, and are preferably
shaped of a cylinder having a predetermined diameter
to maintain rigidity of the end plates 202.

[0061] Referring back to FIG. 5, the supports 205 may
have cut regions near to the battery cells 100 to have
planes parallel with the long side surfaces of the battery
cells 100. Accordingly, the cross sections of the supports
205 nearest to the battery cells 100 may become planarly
cut surfaces, and the supports 205 may become farther
from the long side surfaces of the battery cells 100 than
in a case where the supports 205 have circular cross
sections without cut regions, thereby providing an extra
distance L2, as shown in FIG. 5.

[0062] Accordingly, even if swelling occurs to the bat-
tery cells 100, extra spaces as much as the distance L2
are created atends of the long side surfaces of the battery
cells 100.

[0063] While the supports 205 shaped of solid cylin-
ders are illustrated, they may be shaped of, for example,
hollow pipes.

[0064] Referring back to FIG. 1, the recess 204 of the
end plates 202 may include several embossed creases
located in the same direction. The creases are provided
for supporting lateral rigidity of the end plates 202, and
the embossed creases as well as the protrusions 203 of
the end plates 202 and the supports 205 may have a
predetermined thickness to function to support the end
plates 202. Here, the embossed creases are preferably
located in a direction perpendicular to the protrusions
203 and the supports 205. In addition, adistance between
the outline dimension of the embossed creases of the
recess 204 or each of the long side surface of the battery
pack and the outermost one of the embossed creases is
preferably smaller than a distance between the outline
dimension of the protrusions 203 of the end plates 202
or each of the long side surfaces of the battery pack and
the outmost one of the protrusions 203 of the end plates
202, and a difference in the distance is preferably as
much as the distance L1 that is an extra space for swell-
ing, as shown in FIG. 3 or 4.

[0065] Referringto FIGS. 3 and 4, the protrusions 203
ofthe end plates 202 may include extending parts located
to extend toward the side plates 201. The extending parts
may overlap with some regions of the side plates, pref-
erably ends of the side plates, to then be coupled thereto.
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The extending parts of the protrusions 203 may be cou-
pled to the ends of the side plates by bolt engagement
or welding, such as laser welding.

[0066] Inthe embodiment of the present invention, as
shown in FIG. 3, the extending parts of the protrusions
203 and the ends of the side plates 201 overlap each
other to then be coupled to each other at exterior sides
of the protrusions 203.

[0067] Inthe embodiment of the present invention, as
shown in FIG. 4, the extending parts of the protrusions
203 and the ends of the side plates 201 overlap each
other to then be coupled to each other at exterior sides
of the shorter side surfaces of the battery cells 100.
[0068] The cell frame 200 may further include internal
partitions 206 for separately fixing battery cells 100 to
independently accommodate the battery cells 100.
[0069] FIG. 6illustrates views for comparison of swell-
ing phenomena occurring to the battery pack according
to an embodiment of the present invention and a con-
ventional battery pack.

[0070] FIG. 6(a) illustrates a distorted state of the con-
ventional battery pack when swelling occurs to battery
cells. Referring to FIG. 6(a), in the conventional battery
pack, in which a recess is not located in end plates, if
swelling occurs to the battery cells, the end plates are
pushed out as much as swollen volumes of the battery
cells. Then, the outline dimension of the conventional
battery pack may increase as the swollen volumes.
[0071] FIG. 6(b) illustrates a distorted state of the bat-
tery pack according to an embodiment of the present
invention when swelling occurs to battery cells. Referring
to FIG. 6(b), even if the end plates are pushed out as
much as swollen volumes of the battery cells as the bat-
tery pack is inflated due to swelling occurring to the bat-
tery cells, the volume of the end plates pushed out may
be taken in the extra space provided in the end plates.
Therefore, there is no change in the overall outline di-
mension of the battery pack.

[0072] Asdescribed above, inthe battery pack accord-
ing to the embodiment of the present invention, even if
the battery cells are inflated due to swelling, the end
plates are not pushed out by the extra space provided
therein, so that the outline dimension of the battery pack
is not affected, thereby allowing the battery pack to be
used in a secured manner.

[0073] FIG. 7 is an exploded perspective view of a cell
in the battery pack according to another embodiment of
the present invention. That is to say, FIG. 7 illustrates a
pouch type battery as a battery cell 300.

[0074] The battery cell 300 may include an electrode
assembly 310 and a case (pouch) 320 accommodating
the electrode assembly 310. The electrode assembly 310
is provided by winding or laminating a stack of a first
electrode plate 311, a separator 313, and a second elec-
trode plate 312. Here, the first electrode plate 311 may
be a positive electrode and the second electrode plate
312 may be a negative electrode, or vice versa.

[0075] When the first electrode plate 311 is a positive
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electrode, it is produced by coating a first active material
layer on both surfaces of a first current collector made of
a highly conductive metal plate, for example, an alumi-
num (Al) foil. A first electrode tab 314 is located at a first
non-coating portion where the first active material layer
of the first electrode plate 311 is not coated. One end of
the first electrode tab 314 is electrically connected to the
first non-coating portion and the other end thereof is
drawn out from the case 320. In addition, an insulation
tape 316 is attached to a region of the first electrode tab
314 contacting the case 320.

[0076] When the second electrode plate 312 is a neg-
ative electrode, it is produced by coating a second active
material layer on both surfaces of a second current col-
lector made of a conductive metal plate, for example, a
copper (Cu) or nickel (Ni) foil. A second electrode tab
315is located at a second non-coating portion where the
second active material layer of the second electrode plate
312 is not coated. One end of the second electrode tab
315 is electrically connected to the second non-coating
portion and the other end thereof is drawn out from the
case 320. In addition, an insulation tape 317 is attached
to a region of the second electrode tab 315 contacting
the case 320.

[0077] The separator 313 is positioned between the
first electrode plate 311 and the second electrode plate
312 and prevents a short circuit between the first and
second electrode plates 311 and 312.

[0078] The case 320 includes an upper case 321 and
alower case 322, which are produced by folding one side
of an integrally shaped parallelepiped pouch layer mid-
way in a lengthwise direction. A groove 323, in which the
electrode assembly 310 is to be accommodated, is pro-
vided in the lower case 322 by pressing. In addition, op-
posite-side sealing parts 322 and one-side sealing part
322b are provided in the lower case 322 to be sealed
with the upper case 321 along three sides of the groove
323, except for one side in which the upper case 321 and
the lower case 322 are in contact with each other.
[0079] After the electrode assembly 310 is accommo-
dated in the groove 323 of the lower case 322 , the case
320 is sealed by thermally fusing the sealing parts 322a
and the sealing part 322b in a state in which the upper
case 321 and the lower case 322 are brought into close
contact with each other. Then, the side-surface sealing
part 322a, except for the sealing parts 322b, from which
the first and second electrode tabs 314 and 315 of the
battery cell 300 protrude, is bent toward side surfaces of
the lower case 322.

[0080] Meanwhile, the battery cell 300 includes a top
surface 300a from which the first and second electrode
tabs 314 and 315 are drawn out, a bottom surface 300b
facing the top surface 300a, and a pair of firstand second
long side surfaces 300c and 300d having a relatively
large area and a pair of first and second short side sur-
faces 300e and 300f having a relatively small area,
among surfaces connecting the top surface 300a and the
bottom surface 300b. The cell frame 200 may be provided
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to cover the top surface 300a, the bottom surface 300b,
the first short side surface 300e and the second short
side surface 300f of the battery cell 300. The battery cell
300 may be accommodated in the cell frame 200 while
the top surface 300a is upwardly exposed. Thatis to say,
the cell frame 200 may be configured to accommodate
the battery cell 300 while enclosing the bottom surface
300b, the first short side surface 300e and the second
short side surface 300f. In detail, the cell frame 200 may
include side plates 201 for supporting the firstand second
short side surfaces 300e and 330f of a plurality of battery
cells 300 and end plates 202 for supporting the first and
second long side surfaces 300c and 300d of the battery
cells 300. Since organic connection relationships be-
tween the other battery cells and the cell frame are sub-
stantially the same as described above, additional de-
scriptions will not be given.

[0081] Although the foregoing embodiments have
been described to practice the battery pack of the present
invention, these embodiments are set forth forillustrative
purposes and do not serve to limit the invention. Those
skilled in the art will readily appreciate that many modi-
fications and variations can be made, without departing
from the spirit and scope of the invention as defined in
the appended claims, and such modifications and varia-
tions are encompassed within the scope and spirit of the
present invention.

Brief explanation of essential parts of the drawings
100: Battery cell
200: Cell frame
202: End plates
204: Recess

201: Side plates
203: Protrusions
205: Support

Claims

1. Abattery pack comprising: a plurality of battery cells,
each including an upper surface through which a pair
of electrode terminals are protruded, a lower surface
facing the upper surface, and a pair of long side sur-
faces and a pair of short side surfaces among sur-
faces connecting the upper surface and the lower
surface, the long side surfaces having a relatively
large area, and the short side surfaces having a rel-
atively small area; and a cell frame that receives the
battery cells, exposes the upper surfaces of the bat-
tery cells, and includes side plates for supporting the
short side surfaces of the plurality of battery cells
and end plates positioned at opposite ends to sup-
portthe long side surfaces of the battery cells, where-
in the end plates include protrusions protruding in a
direction opposite to a direction in which the end
plates face long side surfaces of the battery cells at
the opposite ends; and a recess located between
the protrusions, depressed in a direction of long side
surfaces of the battery cells, and providing an extra
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space for swelling.

The battery pack of claim 1, wherein the end plates
include cylindrical supports located in the protru-
sions to fixedly support the battery pack to an exter-
nal device.

The battery pack of claim 2, wherein the supports
have cut portions located near to the battery cells to
have planes parallel with the long side surfaces of
the battery cells.

The battery pack of claim 1, wherein the recess of
the end plates includes several embossed creases
located in the same direction, and a distance be-
tween each of the long side surfaces of the battery
pack and the outermost one of the embossed creas-
es is smaller than a distance between each of the
long side surfaces of the battery pack and each of
the protrusions.

The battery pack of claim 1, wherein the protrusions
of the end plates include extending parts located to
extend toward the side plates, the extending parts
overlapping with regions of the side plates.

The battery pack of claim 5, wherein the extending
parts of the end plates and the regions overlapping
with the side plates are located at exterior sides of
the battery cells.

The battery pack of claim 1, wherein the battery cells
are prismatic secondary batteries.

The battery pack of claim 1, wherein each of the bat-
tery cells is provided by winding an electrode assem-
bly including a first electrode plate, a second elec-
trode plate and a separator positioned between the
first electrode plate and the second electrode plate.

The battery pack of claim 1, wherein the cell frame
accommodates the battery cells such that lower sur-
faces of the battery cells face a bottom side of the
cell frame to upwardly expose upper surfaces of the
battery cells, short side surfaces of the battery cells
face side plates of the cell frame, and long side sur-
faces of the outermost one among the battery cells
face the end plates of the cell frame.

The battery pack of claim 9, wherein the cell frame
includes a plurality ofinternal partitions forindepend-
ently accommodating the battery cells.
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